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ABSTRACT 
The state of WPI chapter of SAE International has several areas that could be 
improved.  These include but are not limited to club communication, efficiency, club interest and 
involvement, and sponsorships.  Communication between club officers, MQP members and club 
members is limited and members don’t know the current status of projects and what work needs to 
be done and what they can get involved in.  Along with this, the cost and return efficiency of both 
educational and financial value of the club are low since at the current state, few people are able get 
as involved as they would like. An interested, involved student body is vital to the design and 
fabrication of automotive vehicles. The SAE club could benefit from a structured plan to promote 
student interest and the successful fabrication and competition in an SAE vehicle, as well as 
improving finances such as acquiring sponsors, budget organization and outside funding. 
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INTRODUCTION 
Being involved in a professional society provides many benefits to students throughout their 
college career. The ability to apply the skills students learn in class through hands-on projects allows 
the students to envision what they could be doing in their future endeavors. Students that become 
involved in a group design competition or a similar type of challenge are more likely to follow a 
career in the same field.  
The Society of Automotive Engineers (SAE) is a global organization that dedicates itself to 
the development of a community of engineers around the world. It focuses to achieve a global 
network by “providing industry standards and life-long learning, networking and career-
development opportunities”1 for the aerospace, automotive, and commercial-vehicle industries. In 
order to introduce collegiate level students to these industries, the SAE Foundation supports the 
Collegiate Design Series, a competition where teams design and build vehicles to overcome a 
specific set of challenges.  
Managing a chapter of a professional society is a complicated task that requires many people 
to be responsible for various tasks. While most professional chapters have an adult advisor or 
mentor, it is up to the students to organize themselves in an appropriate manner. A well trained, 
productive officer board is necessary for a chapter to run efficiently. Students that hold important 
roles such as an officer position will have responsibilities ranging from financial organization, 
communications, work delegation and more.  
At WPI, cars were originally built for the FSAE competition as Major Qualifying Projects 
(MQP) before the club was founded. The club was founded with the purpose of supporting the 
                                                 
1 "Overview of SAE Collegiate Chapters." SEA International. 
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MQP groups while educating students about automotive design and allowing them to get involved 
with the project. MQP members would historically be focused with the intensive design process, and 
club members were able to help with the fabrication and assembly aspects of the vehicles. Initially, 
this system worked as planned. Over time, however, several factors limited the growth of the club 
and its success diminished. 
In recent years, the WPI chapter has retained aspects similar to those upon its initial 
creation, where the club has both Formula and Baja MQP teams, along with member group to 
support both MQPs.  In addition, there are separate club projects for members to get involved in, 
such as the electric baja and the club formula car. These projects, specifically electric baja, attempt to 
challenge new members to apply themselves to innovative projects in order to learn about how 
vehicles are designed and built through hands-on experience.  Even with little or no previous 
exposure, members have started to get involved with all aspects of the build process.  Although 
initially this methodology has yielded success, there have been predominant issues, such as educating 
members as to best practices in fabrication and eliminating the intimidation factor of getting started 
on a club project while holding no prior experience. 
While the SAE international website provides many tips and resources to help grow an SAE chapter, 
they are quite general and apply only to this organization. Ideally, a set of guidelines would be 
developed with more direct and detailed directions for a club to operate. The optimal solution is to 
create a general set of operational guidelines that has the freedom to be applied not only to SAE at 
WPI, but to other clubs, professional societies, or organizations. 
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LITERATURE REVIEW/ BACKGROUND 
Professional societies are more than just clubs on campus. They are geared toward 
professional skills and experiences that help guide the future careers of the students involved. This is 
possible due to the support of a professional community that is dedicated to its field. The college 
branch of a professional society is only a small part that encourages students to pursue their field of 
interest throughout their college careers. 
 While a student will only get out of a society what they put in, it takes a well-structured club 
to provide the resources they need to excel.  A society with strong leadership, good group 
relationships, and clear goals and expectations provides a productive work environment for students 
involved. Usually, a club or society doesn’t become successful because of the experience students 
have when they join, but rather from the knowledge they gain from being involved. Even if a 
student has minimal experience, a well-structured society should allow them to expand their 
knowledge and become a future leader of the society, continuing the cycle of learning they were 
seeking when they initially joined. 
 Several factors contribute to how well a student can learn and grow as part of a professional 
society. Working in a small group is possibly the most significant of these factors. As many students 
and alumni at WPI know, group projects are the best way to prepare yourself for the job you may 
have in the future. A problem can usually be solved much faster with multiple minds working 
together. In this process, a student will not only learn from their peers a new way to approach a 
problem, but also how to communicate their ideas to others.  
Groups also provide an increased sense of motivation toward learning and problem solving. 
When there is a shared sense of responsibility for a project each member wants to see their share of 
work excel towards the common goal. In the case of an educational project the common goal is 
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usually the completion of an assignment for the best possible grade. However, students are part of a 
professional society purely by choice. This means that the motivation to work harder and smarter 
must be a subjective goal each member has. Striving for personal gain usually is driven by an interest 
or passion for a certain subject. As students learn both in and out of their classes, they develop 
interests for a specific part of a subject. By joining a professional society, a student is making an 
effort to become more knowledgeable in a chosen interest.  
A large part of inspiring students in the field relevant to a professional society is offering co-
curricular activities and reinforcing class work through hands-on applications. It is usually not until a 
senior year capstone project or a high level course that students are able to apply what they learn in 
class. A student may understand the process of how something is transformed from the design 
phase to a final product; however without ever applying some of these manufacturing processes, 
they become overwhelmed with learning a whole new set of skills. Previous manufacturing 
experience can be extremely useful to a student when it comes to realizing a project. By allowing 
students in any phase of their educational career to learn hands on activities in a less restrictive 
setting, professional societies better prepare them for the future.  
There are many prominent professional societies in the engineering community. The 
Institute of Electrical and Electronics Engineers (IEEE) provides services to its many chapters to 
“foster technological innovation and excellence for the benefit of humanity.”2 Besides providing 
crucial industry standards, its members benefit from publications, grants, networking and other 
resources to advance their professional career. A chapter provides a productive environment in 
which students and professionals can collaborate on projects and share ideas to advance the 
                                                 
2 "IEEE Mission & Vision." IEEE. 
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technology and society of the future. These goals are similar to other societies such as SAE, ACM, 
ASME, ASCE, and many others. 
The Society of Automotive Engineers is a prominent professional society with an 
international backing focusing in aerospace, automotive and commercial vehicle applications. The 
global association is made up of more than 138,000 engineers and technical experts.  
Many professionals work with collegiate chapters, offering a connection between the 
students and industry. Exposure to these types of mentors can offer networking opportunities and 
motivation for students to control their futures. The SAE International website provides many 
resources for faculty advisors, club officers and SAE chapter members in order to run a successful 
club. The most important objective of an SAE collegiate chapter is to “provide technical content 
and networking opportunities for [its] members” (SAE International Leadership Manual). This can 
be done primarily by the students in the leadership positions, who have the benefit of learning some 
additional skills involving leadership, management and organization. It is suggested that club officers 
are elected yearly by their peers and are responsible for passing all important records, data and 
information to their successors. This allows the club to function smoothly without struggling from 
information gaps one year to the next. A strong group dynamic is often encouraged by a set of 
effective leaders. (SAE International Leadership Manual) 
In the case of an SAE collegiate chapter, there are a minimum of four positions whose 
responsibilities include: organizing meetings, contacting professional sections, inviting speakers, 
managing financial budgets, and making sure the projects are in the interests of the other members. 
It is highly recommended that members are surveyed at least every year to determine which topics 
hold the most interest within the current group. This keeps people interested and forms a solid base 
for which to plan further meetings and events. It is suggested to invite a speaker to visit the 
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university. Speakers can be contacted through the SAE Industrial Lectureship Series or through the 
local Professional Section.  
The Collegiate Chapters of SAE aim to help students apply their engineering knowledge as 
well as develop other critical professional skills such as leadership, time management, delegation, and 
finance, in addition to others. An important aspect of the collegiate chapter of SAE is the chance to 
participate in the Collegiate Design Series. This is an international competition that involves hands-
on application of engineering, manufacturing and design practices. There are several different design 
series available such as Formula, Baja, Supermileage, and others. This allows the students to focus 
on what they are most interested in or create different groups to take part in multiple design series. 
The challenges require the creation of a vehicle ranging from gas, electric or hybrid powered cars to 
enter in the various competitions. Other interdisciplinary events are available, such as aero design 
and clean snowmobile challenges. Each of the trials has its own set of obstacles that must be 
overcome by a group of students, making them a good exercise in teamwork as well as engineering 
practices. 
An important aspect of the Collegiate Design Challenge is group work. Working with other 
people can create a very different experience than when one is working alone. A single person no 
longer controls how everything is done, introducing an entire dynamic that must be accepted and 
understood by each member in the group. If the dynamic is not good, the experience can be 
negative for everyone involved. However, with a good group that is dedicated to making a 
productive and collaborative work environment, the results can be rewarding. 
In order to understand more about how a group develops over time, research was done into 
the Tuckman Team Development Model. This model describes four stages of behavior between 
team members of a new group. In the beginning, the team is in the “Forming” category. In this 
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stage, people are just getting to know each other. Some base expectations are established, much is 
learned, but the people are not committed to the team and they do not necessarily trust their 
teammates. Once the roles and responsibilities are decided, agendas have been made; the 
“Storming” stage is underway. This is the beginning of the actual project, where people are not 
necessarily working well together yet. Lots of ideas can be experimented with, but the problem 
solving often goes poorly. There can be competition between the members, sub-groups and cliques 
that form, and lots of anxiety. Eventually, there will be a level of success that increases the team 
confidence, trust and creativity. This is considered the “Norming” stage. Over time, a well-practiced 
team reaches the “Performing” stage, which is the peak of efficiency, team pride, support and trust. 
The members are comfortable enough with each other that any issues can be resolved quickly and 
painlessly. This can result in large successes for the team (Team Geek). By understanding how a 
general group dynamic develops, measures can be taken in developing guidelines that will take 
expected behavior into account.3 
The leadership role is an integral part of creating a successful and high functioning team. 
While there are many different circumstances, there are some standard concepts for leadership 
mentality and actions that can help a project group be successful and happy. It is important for 
leaders to recognize that they are there to serve their team and help the team be successful. This can 
be done by encouraging an atmosphere of humility, trust and respect. Team leaders should not only 
manage the technical aspect of the group, but also the social health. They should also refrain from 
having a large ego, and instead trust the team while being open to constructive criticism. While 
bringing the team to success is important, it is essential also to let the team know that failing is a 
valid option. However, it should be done in a manner that they will fail fast and learn from it so 
there is less at stake and progress can be made from the failure. Lastly, leaders that have an honest 
                                                 
3  Fitzpatrick and Collins-Sussman, 2012 
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mentality to interacting with their team have a greater chance of encouraging humility, trust and 
respect throughout the team. It can be difficult, as some leaders feel it would be a weakness to admit 
they do not know the answer to something. It can also be a challenge to give hard feedback, but 
when it is done in an encouraging manner with compliments sandwiching the criticism, the team 
member will most likely listen to the message without getting too defensive. This message of 
honesty can lead to a stronger leader.4 
In addition to the mentality, the actions of the leaders have a large impact on the success of 
the team. Dealing with the low performing individuals of a team must be done quickly and 
effectively. It can take some micromanaging, such as giving them specific goals that are small and 
incremental for a predetermined time frame so they can be monitored. In a relatively short period of 
time, it will be clear if the member can improve, otherwise they will probably realize it is not for 
them and they should move on to other things. To keep all the other team members productive, 
they need to feel like they are trusted. This works best when the leaders give them the opportunity 
to be responsible from their work and refrain from treating them like children. If they are treated 
like children, there is a greater chance that they will act as such. That being said, if a member does 
have a question, it is the job of the leaders to not give it to them necessarily, but ask them the right 
questions to help them figure it out on their own. If something goes wrong beyond the reach of the 
team members, sometimes the leader is well connected enough not to know the answer, but to 
know which person to talk to who will have the solution. 5 
 Overall, leaders should strive to bring their team together and build team consensus with 
clear goals that everyone understands and agrees on the direction. They should be able to mediate 
                                                 
4 Fitzpatrick and Collins-Sussman, 2012 
5 Fitzpatrick and Collins-Sussman, 2012 
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reactions with a calm demeanor and be a figure to look toward when something goes wrong. Most 
importantly, leaders should be both leaders and mentors to their group members.6 
Initially at WPI, cars were built for the FSAE competition as Major Qualifying Projects 
(MQP) before the club was founded.  These projects were a senior capstone type project where 
students would be involved in designing, fabricating, and assembling a vehicle. Only students from 
the MQP groups would be involved, typically seniors, and occasionally graduate students got 
involved in the design and manufacturing process. This led to a large lack of knowledge for each 
upcoming MQP group since they would not know how groups in the past have done their project 
and why previous groups chose certain designs, along with problems that were 
encountered.  Eventually, a student run club was formed to support the MQP projects and allow 
students to get involved earlier in their college career. Being introduced to the vehicle design process 
early in their college career, students could be more prepared for the design aspect of their MQP by 
having a more in depth understanding of the mechanical systems used in automobiles. Although the 
student run club did not run as effectively as expected, steps were taken in recent years in order to 
fix existing leadership and communication issues. 
 Once the student run club was formed, students could be involved throughout their four 
years as an undergraduate and longer if they wished to participate as a graduate student.  This 
allowed in theory for an integral passage of information, since a person that has been around for 
four years can advise newer members on why certain design methods were used or how to avoid 
potential mistakes in the future for example.  Yet, this trade of information is not just for the newer 
students, since the longer a student is involved with design and manufacturing processes, the more 
that is learned. 
                                                 
6 Fitzpatrick and Collins-Sussman, 2012 
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 Based upon internal research, students who have been involved have several things in 
common which affected their decision to join the WPI chapter of SAE.  The main reasons for 
joining include a strong interest in cars and racing, a desire to learn more about design and 
manufacturing, and potentially take a leadership role.  Typically, the new members are freshmen, but 
occasionally upperclassmen join due to not learning about the club until later in their college career.   
 Yet while many people get involved, there is still a percentage that becomes less involved as 
time progresses.  This can be attributed to either an increased classwork load, a specific interest not 
being met (i.e.: suspension design), poor leadership, or a general disinterest in the club.  While 
aspects such as increased class workload and general disinterest are uncontrollable factors, the 
remaining two reasons are controllable by the club and especially the club officers. 
 In order to get a better understanding of why people get involved, why they leave, and what 
could be improved in the club, a group of people was chosen to be interviewed based on their 
experience with the SAE club. Each person provided a unique perspective, whether they had been 
involved in the past or were currently involved in the club. The answers to each question were 
organized to be reviewed one by one. The set of answers to each question provided useful 
information about what aspects of the club worked well or what aspects limited the club’s abilities. 
Many interviewees had novel ideas on how to increase club interest, teach new members, and 
provide a more professional experience for all involved. 
 One interview question focused on what the current positive aspects of the club are. 
Interviewees commonly pointed out the close-knit environment in the club, where everyone has a 
shared interest and similar hopes for the club. In meetings, students work together to solve new 
problems each day. They noted that while there was always a spectrum of experience throughout the 
club, everyone was welcome to show up and learn something. However, with many tasks to be 
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completed at a work meeting, it was sometimes difficult to train many new members and still make 
progress. 
 Another interview question focused on the negative aspects of the club. A common issue 
was a lack of communication, whether it was between MQP members, the officers, or club 
members. Each group was involved with different responsibilities, goals, and understandings of 
where the club stood and where it should be improved. The MQP members are all involved for a 
grade, and bear the bulk of the design load for the FSAE and Baja cars. The work they do is not 
always seen by the new members of the club and is disconnected from the long term goals of the 
club, which will eventually own the finished cars. While the officers opened up smaller projects such 
as E-Baja (an electric off-road vehicle), not many people got involved in them due to a lack of 
regular meeting times, understanding of goals, or interest from the club members. Generally, club 
members that were simply interested in learning a few things did not know when or how to get 
involved. Many interview answers noted a lack of communication between officers and these club 
members. 
 Two interviewees had experience as mentors for the club. They both provided a useful 
perspective on the officer’s goals in the Baja and Formula Collegiate Design Series. They noted that 
communication between some club members and the officers was a central problem here as well. 
The officers of the club were usually the most involved and knowledgeable students in the club, 
meaning they tended to take control of most of the manufacturing and logistical planning for 
competition. This meant that most, if not all, of the work being done by the club members was 
focused on what the officers wanted to achieve. This led to disagreements within the club and a 
divide between students that had different interests. Eventually there was no central leadership and 
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the MQPs were the only groups able to make progress on projects, since they were motivated 
mostly for school credit.  
 In order to increase the number of members in the club, it is important to understand what 
parts of SAE are most interesting to active members. All of the students interviewed expressed a 
strong interest in cars, specifically driving on a closed course and understanding what goes into the 
manufacturing of a vehicle. Some students may not even be in an engineering major, but hope to 
improve their knowledge of cars by joining the SAE club. Whether they want to design, build or 
drive the vehicles everyone that joins has some intention of learning more about the automotive 
industry they are so interested in. 
 Observations from the current officers also added to the complex status of the club.  The 
current officers of the club had little to no training from the previous officers, which lead to a poor 
initial understanding of how the club operated and the work each project needed. The MQP 
members seemed to be the only people that knew anything about the vehicles. Over time, the 
officers saw that the club needed certain things to operate as a chapter of SAE. First, and most 
importantly, new members were recruited to increase the amount of people working and learning in 
the shop, as well as to raise awareness about the club and its projects across campus. As students 
became familiar with each other and learned new skills around the shop, it became apparent that the 
club needed new tools and an organizational system. The officers took an inventory of the various 
assets it had, assessed the new workspace and decided which components should be stored in what 
locations. This also allowed the officers to find parts that were no longer useful to the club in order 
to be sold or disposed of. With a clean, updated shop, the officers started regular meetings in the 
shop to educate the many new members, and begin work on the vehicles.  
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The two SAE MQPs, that were in progress at the time, worked with the officers to include 
as many club members as possible when they had work to be completed on their respective vehicles. 
MQP groups were encouraged by the club’s advisor to hold both design and work meetings with the 
club members to increase club involvement and education in various projects. As a result, club 
activity outside of the weekly chapter meetings increased which helped boost the progress on the 
cars and allowed the members get comfortable working with each other. By the end of the officer’s 
first term, the club had two moving vehicles and plan for the next year. Since the officer board did 
not change between the 2013-2014 and 2014-2015 academic year, there was no transition over the 
summer break. This meant that when the new year begun, the officers immediately began 
implementing what had worked before. With plenty of new members, and now with members in 
their second year, the club decided to pursue the 2015 FSAE competition with the Formula car that 
had been completed by the MQP the previous year. 
Although the current officers have greatly improved member involvement, education, and 
communication, there is still work to do.  Current observed problems include the lack of a new 
member education program, officer transition program, and seminars for showcasing different 
design and manufacturing techniques.  While new members are currently educated by the members 
of the officer board, increased membership can result in a lack of personnel for teaching design and 
manufacturing techniques, along with basic tool knowledge.  A system utilizing not only officers but 
current returning members to educate newer members is suggested in order to efficiently transfer 
integral design and manufacturing information.   
Some of this education can be addressed through seminars on different design and 
manufacturing subjects.  Yet, it will only be effective if the members are directly interested in the 
18 | P a g e  
 
subject matter.  To determine this, a poll could be taken of the membership to determine the most 
interesting subjects for seminars. 
Although the suggestions from the officers about which areas needed to be improved upon 
are important, they are not necessarily the same as the areas members think need to be improved 
upon.  It has been determined that several members noticed that only half of the officer board are 
present and heavily involved in club work, which gives the impression that some of the people in 
charge of the club aren’t very involved.  Another area that was suggested is to have a very direct 
focus on work to be done and outline procedures well before work was to be done in the 
shop.  Additionally, it was determined that the club would benefit from more tangible explanations 
of goals, more organization of leadership, easier access to information, along with a bigger work 
area. 
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METHOLOGY 
The first step of the IQP was to decide what the research question was. Several areas of the 
WPI chapter of SAE were determined to need improvement, such as club communication, member 
involvement, and success at competition. Originally, the underlying reasons for these issues were not 
clear; a plan was created to discover what aspects of the club were problematic. This involved 
comparing WPI’s club to others that provide a positive learning experience for its members. The 
main goal of this project was to create a system to evaluate the effectiveness of a club and to 
organize a system that can be implemented to help ensure success in the future. 
 In order to thoroughly understand what problems the WPI chapter of SAE faced, the group 
had to draw research from several sources and analyze the results. It was decided that the most 
efficient way to judge how well the club operated was to interview members and advisors, both past 
and present, as well as research what guidelines SAE international provides for collegiate chapters. 
This process began by developing an extensive set of interview questions to gain a consistent data 
set from each interviewee. Interview subjects were chosen from current and past club members. 
Each set was asked why they joined SAE, and why they left, if applicable. A separate set of questions 
was later developed for other chapters of SAE to determine what works well at different schools. 
 The set of questions for WPI past and present club members was used to understand why 
they joined SAE, their reasons for staying or leaving, and what they felt could have been improved 
during their time. There were several ways to decide which people to include in the data set. People 
were chosen based on varying levels of involvement and interests in the vehicles. Some members got 
very involved, while others stopped attending meetings after a few weeks. Both of these groups had 
opinions on what they thought of the club and how it worked. Because of previous contact with the 
club, the group was able to contact the seven chosen individuals easily. Interviews were conducted 
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with at least two project partners present, one to ask the questions and the other to document all the 
responses. The two project partners picked for the interview were chosen to be the least familiar 
with the interviewee to try to eliminate response bias.  
Another set of questions was created to poll the general WPI students to serve as a general 
opinion about clubs, why they chose to join or what caused them not to join. This information was 
designed to be general enough to allow a multiple choice response selection. The survey was 
designed in a way that allowed two different threads of questions. The first question would 
determine if the student was currently in a club. If they responded yes, the following questions 
would be oriented toward understanding the most relevant factors for their joining. If not, the 
questions would request reasons for not having joined a club.  
 After interviews with WPI chapter members, other collegiate chapters were interviewed to 
get a larger range of data. From other schools, the focus was in learning about their strategies for 
operating. This included things such as how they choose officers, how often they go to competition 
and how they recruit new members. In order to obtain a useful set of data from these interviews, the 
group looked at chapters that were well known and successful in recent competitions as well as 
chapters that have had less success. Due to the limited travel budget, only schools that had teams 
within a 100 mile radius were considered. A list of possible schools was compiled and an email was 
sent to each team with a request for a meeting.  
The interview questions for the schools that accepted included some questions similar to 
those asked of WPI members, but covered some more topics to gain more in depth knowledge of 
the teams. A large percentage of the questions were yes/no type questions, or required a numerical 
answer in order to make sorting the data and drawing comparisons easier. The same set of questions 
was used in each case of visiting schools to keep the data consistent. A tour of the chapter’s facilities 
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was also requested to see how well equipped they were. This would help determine what makes a 
productive, useful work environment for this type of club.  
Once all the interviews were done, the data had to be organized to allow comparisons and 
conclusions. There were two types of responses gathered from the interviews from other schools. 
The one word or numerical type of answers that were straight forward and objective were added to a 
spreadsheet with the results from WPI. Other responses were not as concise and directly 
comparable. In this case, the relevant data had to be extracted from the conversation and reviewed 
separately.  
 Once the interviews were conducted, the data was organized in a similar fashion to WPI’s 
data.  Initially, the yes/no and numerical answer questions were sorted into a spreadsheet. The rows 
contained different questions, while the columns compared the answers between each chapter, 
including WPI’s chapter. The data gathered from WPI was compiled from interviews with members 
and observations from the advisor and officers. The longer answer questions were also analyzed and 
comparisons were drawn from chapter to chapter. While it can be useful to use this information to 
immediately determine why or why not the WPI chapter of SAE is successful, using this information 
to first decide how both the students, schools, and chapters compare is most important. If the group 
of involved students have similar interests and backgrounds, the school curriculum is similar, and 
the chapter is run in a similar environment, then points that work well can be implemented and 
points that cause problems can be avoided.  
 
  
22 | P a g e  
 
RESULTS 
The group collected and organized information from the most relevant sources available. 
Two other SAE chapters in proximity to WPI were available for interview, Massachusetts Institute 
of Technology and Rensselaer Polytechnic Institute. While more data points would have been 
useful, other chapters were either difficult to get into contact with or were not available for interview 
at times convenient to the group. A previous advisor to the WPI chapter was also interviewed. 
These three interviewees provided enough data for the group to determine what important parts of a 
professional chapter allow it to be successful in teaching students skills and competing in relevant 
competitions. Undergraduate students at WPI were also asked to provide their opinions on what 
issues many clubs at the school face and what they would most like to see in a club within their own 
interest. This would allow the group to form a suggested chapter operational outline relevant to a 
chapter at WPI. 
The undergraduates at WPI were surveyed to get a general response about why they have or 
have not joined clubs on campus. The survey returned data in forms of number of times a certain 
answer was selected, allowing for data to be organized in pie chart form for easy visualization 
(Appendix E). Of the 145 responses, 90% of them said that they were in a club. Of these, most of 
them said that they joined because they were interested in the subject or they had friends who 
joined. 42% of them also said that their club would benefit from a more structured officer board. Of 
the 10% of people who responded that they were not in a club, they agreed fairly equally between 
the reasons being lack of time, lack of interest, poor leadership in the interesting clubs, or 
incompatible meeting times. The most common responses for what would get them to join a club 
were more free time and friends within the organization. 
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 Between the years of 1995 and 2000, the MQPs did most of the design and manufacturing 
of the formula car at WPI. There was also an IQP group for each competition the school attended 
focused on the marketing and cost events. Between these two groups, there were usually around 10-
25 students receiving course credit for the work they did on the team, as well as a few involved that 
did not receive any credit. Students also received advisement from the shop manager at the time. He 
helped the students in their manufacturing of the car as well as fundraising and networking. 
Generally, the team was centrally organized by the advisors. The funds to build the formula car came 
from many different sources. Beyond the MQP funding received from the Mechanical Engineering 
department, students and advisors also reached out to potential sponsors for parts, money or 
services. At one point, an annual design cycle allowed the club to keep two cars operating and sell 
one car to the Autocross club for extra funds. 
 Based on his experience at WPI and more recently at another university, the previous 
advisor provided insight into some aspects of a successful club, both in Formula and Baja. Setting a 
timeline is extremely important, starting in August before school begins. At this point only the lead 
MQP and IQP members need to be involved. However, certain goals should be achieved by the end 
of the first quarter. As people get involved, they need to be held accountable for the systems they 
work on. Everyone has certain responsibilities on the team and should focus on getting that part 
done above all else. Team members should also be ready to step up when they finish their part to 
help others, so they should be able to shift their ideas from one system to another. It is also 
important that everyone has a good sense of the car overall. By the time the car is done everyone on 
the team should know the car as a whole system, beyond just the parts they designed or 
manufactured. 
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 MIT illustrated the concept of splitting up the work to be done on the car based on sub-
systems. The leadership roles branch off based on each sub-system. Starting at the top, there is a 
captain and co-captain that oversee the operations of the club. There is also a general chassis lead 
that oversees the manufacture of the mechanical parts in the car, an electrical engineering lead that 
oversees the electronics and control circuits in the car and a new member coordinator that reaches 
out to interested students and helps them become involved. The team then further separates into 
sub groups such as steering, frame, motor, etc. that report to their respective chassis or electrical 
lead. There is also a finance team that focuses on sponsorships and chapter outreach. This consists 
of two members that are willing to take on the responsibility. Each member that holds a leadership 
position is elected into position by the whole team. The captain and co-captain usually notice 
students that they think would make a good leader for each position and either nominate them or 
ask them to consider running. Each member explains to the team why they would be good in the 
position, then they leave the room so the team can vote. 
One issue, even with a good set of leaders, is the transition from one year to the next. Even 
though a student may be well qualified for their position, if they are not trained by the previous 
student in their position it will take some time to learn how things have been done in the past and 
what the best way to handle their responsibilities. The MIT team is in the process of forming an 
official checklist for each position to help ease the transition from one year to the next. 
 When considering potential officers, knowledge of the car and design processes is only one 
important factor. A good officer does not necessarily need to be very experienced, but should be 
enthusiastic. Some past officers have come into the team quite knowledgeable about vehicles or 
manufacturing, while others have had minimal previous training. Successful officers have come from 
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both backgrounds. Generally, the more work ethic someone has the more they will learn and want 
to see the team succeed. 
 The formula team at MIT operates under the Edgerton Center. The Edgerton Center was 
established at MIT in 1992 to provide a hands on learning space for students in grades K-12 and at 
MIT. The center provides a faculty administrator and shop managers to assist the team with 
bookkeeping, budgeting and manufacturing. Each team under the Edgerton center has one 
administrator that helps with the ordering of parts, organization of sponsors and making sure the 
team can continue operating from year to year. The center also provides a machine shop and to 
allow teams to manufacture their parts. The managers are there throughout the week, with two that 
come in on weekends. They show students how to operate the CNC machines and other 
manufacturing processes available to them. Besides the faculty, space and tools supplied to the 
teams, the Edgerton Center also provides the team with a budget that can be supplemented by 
outside sponsors. 
 One of the most important parts of a good team is the constant addition of new members. 
The MIT formula team will introduce the team briefly at the end of couple classes each year to make 
it known to as many people as possible. Word of mouth and showing the car off during orientation 
week are also great ways to let as many people as possible know about the club. The team also holds 
an open house for interested students to learn more about the team and get to know the shop. Once 
new students are involved, they are trained in any aspects of the design process they don’t know. 
This may include the tools and machines in the shop as well as things like SolidWorks, FEA and a 
bill of materials. A training session is organized by the new member coordinator during a Saturday 
with two of the Edgerton shop managers and current team members. The team also holds a seminar 
on race car design that students can receive credit for. In the seminar, each design team presents 
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their part of the car. Through this, students not only learn new ways to design and manufacture 
systems but also the parts of the car they did not take part in. By the time the car is finished, each 
team member has a grasp on each system in the car and can provide a description if needed at 
competition. The way the new member training is set up allows them to learn in a way similar to 
how they would be working in industry. Not only does this create a knowledgeable team, but also 
successful graduates. 
 At MIT, senior students generally do not work on the Formula car for their thesis. In the 
past, there has been the occasional project focused on one aspect of the car, such as the battery 
source in the first electric formula chassis or a carbon fiber suspension. These projects have been 
decided by the seniors themselves rather than the car being designed around their project. 
 Some general comments were noted by the group that seemed to make the club work well as 
a team rather than a random group of students. While not everyone that gets involved in the start of 
a semester will stay with the team, many members will actually develop more of an interest and find 
what they are really interested in working on. Each and every person must be integrated into the 
team so they don’t feel like they are just another person doing design work. In order to make sure 
everyone has something to do and can take responsibility for something, the car is broken down into 
many sub groups. Someone that has had past experience should take the lead for a sub group. Each 
group works independently of the others. To make sure each system will work with others, there is 
an Electrical lead and Chassis lead responsible for the two major systems in the car. The team 
Captain and Co-Captain oversee the whole car and make sure everything works as a whole. While 
each team member may only be responsible for one piece of the vehicle, there is a seminar for them 
to introduce their part to the rest of the team. The goal of this seminar is to make sure that the team 
can describe the car as a whole, instead of just their sub system. 
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The group also conducted an interview with the FSAE team at Rensselaer Polytechnic 
Institute. The officer positions there reflected a similar system to MIT. The responsibilities are 
broken down based on the sub-systems within the car as well as responsibilities that need to be 
taken throughout the production of the vehicle. There is a team leader that oversees the general 
operations of the club, a business manager, a chief information officer to keep track of everything 
that goes on the car and how it was made, a rules and safety officer and a shop manager. The sub-
systems are broken down into two main categories, chassis, suspension and aero (CSA) and engine, 
drivetrain and electrical (EDE). Each sub-system has a project manager and a design leader. This is 
slightly different from MIT since RPI competes in the internal combustion engine aspect of 
formula, while MIT is focused on the electric drivetrain formula competition. The RPI officers are 
elected right before the first competition and start their roles right after the last competition of the 
season. They hold their position until the next election at the end of the following school year. At 
RPI, there is no formal training for incoming officers. The students elected are generally the most 
knowledgeable, experienced students on the team and have been working with the preceding 
officers throughout the annual build cycle. 
The club does not have a formal mentor that helps organize meetings or show students how 
to complete something. They do however have an advisor that guides them through certain aspects 
within the school if the club is unsure of how to accomplish something. The organization of the 
designing and manufacturing of the car and the logistics of the club, whether it be funding, 
information organization, or other issues, is the responsibility of the club officers. The delegation of 
work within the officer board is set by the club’s bylaws. The officer’s positions have been organized 
based on the idea that it is almost completely self- run. The team leader oversees the general working 
of the club, and the other officer positions take responsibility for certain specific aspects that need 
to be completed each and every year, such as the organization of information and shop tools and 
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safety within the shop. The officers can also trade off responsibilities from year to year based on 
what each incoming officer feels comfortable doing. That way everyone is doing the work they are 
most willing to do in order to keep the club running efficiently and successfully.  
The RPI Formula car is built by students in whatever free time they are willing to spend in 
the shop. That means there can be a range of students involved, from those that spend every 
weekend and afternoon working out the details of the car, to those that stop by every other week or 
so. The team separates its members into two groups, full time members and volunteer students. Full 
time members get the thrill of driving the car when it’s finished, going to competition and seeing 
their designs become a real working system. However, when a group leader asks them to design or 
manufacture something it is expected that it will be done in a timely manner and it will be fixed 
should it ever break. The volunteer students are anyone interested in cars or the club in general, but 
may not have the time or interest level to get involved full time. They can stop by any time there is 
someone in the shop and just learn about some part of the car or provide input to the design or 
manufacturing of something. They are not expected to complete anything, but if they are interested 
they are welcome to help out.  
Members that are new to the team must start by taking a safety quiz. A 100% is required to 
safely work in the shop with other members. Depending on how experienced they are coming in, 
students are usually walked through the design process and shown how to use the many tools and 
machines in the shop. It is more valuable to the team to have many members that can do many 
types of work, so if there is something that needs to get done the team leader can ask someone they 
know is well trained to get it done correctly in a timely manner. An important part of keeping a team 
working well from year to year is getting as many students involved as possible and making sure they 
are well trained. People usually find out about the RPI formula team through word of mouth. There 
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are previous cars on display throughout the campus and the team brings the car to events such as 
football and hockey games and alumni weekend.  
New students are trained in the work meeting held every Saturday. Monday through Friday 
is generally designated as design time while the team meets Friday evening and Saturday to 
manufacture their parts. The testing and validation is conducted on Sundays usually. The team has 
found that once the car is derivable, it is best to drive it as often and as hard as possible. They would 
rather find out what the weakest parts are through testing than during the endurance event at 
competition. 
Students can also learn from seminars that are held occasionally and during the weekly 
design meetings held for each sub system in the car. When it comes time to delegate work on each 
project, the team captain chooses members that seem interested in each sub-system. This allows 
members to take on projects they may not feel entirely comfortable with at first. Once they have to 
learn how to do something new, they get to know the shop better and the members that can help 
show them what they need to do.  
The RPI team tries to complete a car every year to attend a competition, either at the 
Michigan FSAE official competition or a smaller, closer competition. However, some cars have been 
designed on a two year build cycle. They have found that while in the real world industry engineers 
are under constant pressure to design and refine their part quickly, it is sometimes better to take the 
time to teach new members what to do and allow more people to refine their skills. They have had a 
team of 9-10 members design and manufacture a car in one year, but it was pushing the limits of the 
team and was completed mostly because of the knowledge each member had coming into that year. 
One issue the team is working on is the loss of information from year to year. Not every 
student is involved for the full four year they are at the college, and even if they were the team has a 
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full turnover in just four years. That means that after a year or two the number of people that can 
work on an older car diminishes and it becomes more and more difficult to know what parts went 
into the making of the car. The team has a chief information officer whose responsibility includes 
making sure everyone on a design team completes an SAE spec paper describing a rough design 
process and the parts and materials that go into each system. The car can then have a master library 
for those in the future that need to redesign or fix something, or even base a newer design off of an 
older one.  
The Formula club is funded very little by the school. Most of the funds to build the car 
come from the students reaching out to companies for each and every part they need to build. Part 
of a student's responsibility when designing something for the car is making sure they have the 
funds or means to manufacture it. The club as a whole runs off of small donations that change 
constantly from year to year.  
Seniors at WPI can do their capstone project based on the car, but it is not required for the 
car to be completed on time. Similar to MIT, each project is done using the car as a base but simply 
designed a system as an addition to the car to improve it rather than a system that would normally 
be necessary for competition.  
One improvement RPI would like to implement is the integration of the Formula SAE club 
and the Hybrid club. The two chassis could essentially be the same forward of the engine. Both are 
small, lightweight vehicles that need to pass certain strict safety and size requirements. Students that 
have an interest in one club are also likely to have an interest in the other.  
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DISCUSSION/ANALYSIS 
The core of a successful club begins with strong leadership. Whether or not certain 
responsibilities are rewarding or enjoyable, they need to be completed in a timely manner for a club 
to operate smoothly. Throughout the interviews and research, the groups noted many different 
styles of leadership and the ideas each officer board was formed around. At MIT, the leadership is 
led by a captain and co-captain, who are supported by various subgroups focused on different 
systems within the car and administrative responsibilities within the club. Each sub group, 
depending on the amount of work that was required, had branching levels of responsibility within 
them. For example, the chassis lead is responsible for the final design of the mechanical aspects of 
the vehicle. They are supported by the sub groups such as steering, frame, suspension, etc. Each of 
these sub groups has a designated lead that guides the members in the group and understands what 
the final product needs to be and how it will interact with other systems on the car. This system 
works well because it breaks the vehicle down into manageable responsibilities, even if some 
members are new and inexperienced. Another system that seems to work well at MIT is the way the 
club recruits and trains new members. The leadership at RPI is slightly different from this system. 
Here the officers each have a set of responsibilities that together cover everything that needs to be 
accomplished, whether it is related to the vehicle or club administration. While MIT separates the 
vehicle related tasked based on electrical and mechanical aspects, RPI has two main teams that each 
focus on the chassis and the drivetrain. The design leader and the project manager work together to 
ensure each task has somebody responsible for it and everything is completed in a timely manner. 
The other officer positions exist to ensure various other responsibilities are accounted for, such as 
the business plan for the car, safety and management of the shop and the organization of the many 
designs and plans that go into the car so future teams can understand the mentality that went into 
each part.  
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At both schools, the method for recruiting and training members seems to be vital in the 
year to year success of the club. It is important for the car to be brought around campus and to 
introduce as many people as possible to the club, either by word of mouth or by presenting during 
classes. Once people know about the club they need to feel like they can easily get involved, 
regardless of prior experience or level of interest. Including seminars or training sessions for newer 
members toward the beginning of the year is important to allow them to get to know the current 
team and the facilities the club operates in. Members do not necessarily need to know everything 
about engineering to be strongly involved. Any student with the right level of interest and work ethic 
should be able to spend the time learning the design and manufacturing methods used by the team. 
The most heavily involved students should easily be able to become a group leader in their second 
year involved.  
At WPI, the officer board has been formed around the suggested guidelines from SAE and 
the many other professional societies on campus. While it is similar in the fact that there is a 
president, only recently has the position of marketing director been added. This is similar in the idea 
of a new member coordinator in the sense that the marketing director is responsible for club 
outreach and ensuring the club is well known throughout campus. The other positions however, do 
not have any guidelines in terms of responsibilities on the vehicle. Typically, past officer boards were 
only responsible for the members involved that were not part of an MQP group while the MQP 
members designed and manufactured the entire vehicle.  
After reviewing three different styles of leadership, the group has determined various roles 
that should allow the club to operate successfully. While anybody in a leadership position needs 
some kind of experience and work ethic, it is the structure and division of responsibilities that allow 
a club to consistently complete difficult tasks. Ideally, a chapter of SAE should have one captain and 
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one co-captain. A financial officer should exist, either responsible for the day to day transactions of 
the club and sponsors or for leading the business aspect of the competition. There should always be 
an officer, or officer sub group, in charge of new member recruiting, club marketing as well as the 
introduction and training of new members. Any successful club should have a group of leaders in 
charge of the design and manufacturing of the vehicle or vehicles. This can be broken down based 
on what the club members feel will work best in their situation, but should begin with a chassis and 
suspension group, an electrical and accessories group and a drivetrain group. Responsibilities can be 
spread out and changed based on who is available for leadership and is willing to take on certain 
aspects. As long as the club determines everything that needs to be completed and delegates each 
task to responsible members at the start of the project, the vehicle should not only be completed on 
time but also be successful in competition.  
The vehicle can be broken up into different types of sub groups, as seen in the differences 
between the MIT and RPI teams. The most basic systems include the frame, suspension, steering, 
drivetrain, controls, bodywork and others, depending on the style of vehicle the team is designing. 
The team should design each and every part with one goal in mind, which is determined at the start 
of the vehicle design process. Typically in past MQPs, the group broke up the vehicle based on these 
sub-systems. However, the MQP team usually contained the minimum number of students needed 
to reasonably complete the vehicle on time. This has worked well in the past not only because the 
team was comprised of only seniors who were close to the end of their undergraduate studies, but 
also because the students were completing the work for credits they needed to graduate. While 
students are almost always motivated in this model, there is usually a loss of information from year 
to year. This is mostly due to the fact that every year, there is almost always a 100% turnover in the 
people involved. Unless care is given to make sure the students coming in are already experienced in 
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the design of an SAE, the annual cycle will inevitably be disrupted, causing info to be lost and 
interest to dwindle. 
The WPI undergraduate survey showed a few areas that could be improved in a general 
sense about the clubs on campus. For the many students that lack time to join a club, there is 
nothing to be done about giving them more time. However, a system like RPI with volunteers in 
addition to real members would allow students that can only devote a small amount of time to be 
able to participate in the club as much as they want without expectations of what they will 
contribute. People both in clubs and not in clubs had some concerns about the leadership. A 
structured set of guidelines for suggested leadership should help implement a system that is 
attractive to potential and current club members. The last major factor was whether or not they had 
friends in the club. One option to get past this is to convince their friends to join by making the club 
look like fun if it is something they are interested in. The other way is to make the club open and 
friendly so new members feel they have a place and people that could potentially become friends. 
This could be done with new member orientation activities where people who are interested but 
unsure of joining can get to know the current members and experience the club.   
At WPI, each generation of the Formula car has been funded by various sources. The 
Mechanical Engineering Department has been the main contributor throughout all vehicles. Some 
cars have received support from various outside companies, either through monetary donations or 
donation of parts and manufacturing time. A group of officers, or one delegated officer such as the 
marketing director or treasurer, should be responsible for the outreach to companies, the delegation 
of incoming funds, and maintaining contact with sponsors. Maintaining a sponsor for multiple years 
not only shows dedication from both the team and the sponsor, but also saves time looking for 
funds elsewhere. This process of reaching out to many companies and maintaining constant 
35 | P a g e  
 
communication with them can be time consuming, and take away from the student’s time to design 
and manufacture the vehicle. Sponsors that provide services such as manufacturing parts or test 
space are possibly the most important ones. Maintaining a good relationship with these companies 
can save time for future teams looking for specialty processes and have less of an impact on the 
company's bottom line, while still allowing them to donate to an exciting and productive cause.  
While there are many administrative responsibilities necessary to keep a club running 
successfully, it is important that each and every task is completed in a timely manner. Even one 
officer failing to handle a single responsibility can cause a significant problem for the team. The 
constant cycle of students teaching each other requires many resources such as funding, parts, space, 
and new members to replace the ones that eventually graduate. As each new officer board prepares 
to take their positions, it is also important they are properly trained. Only the most experienced 
students will likely know what their responsibilities are and the best way to make sure they are 
completed. Ideally, a well-organized officer board will create a list of tasks to be completed for each 
position, and the departing officers will train the incoming officers as needed. A period between 
when new leaders are voted in and then the previous leaders retire will allow the incoming leader to 
shadow their positions before they actually have to take responsibility. This will allow the incoming 
group to be knowledgeable in their responsibilities and provide a smooth transition each and every 
year.  
Even with good leadership, a successful club requires many resources beyond funding and 
leadership. Any project that involves as many different design and manufacturing techniques as an 
SAE vehicle will have many parts to be made or modified. This requires not only a well-stocked 
machine shop but ideally a mentor to show students how to properly operate the machines and the 
extent of their abilities. It is usually difficult for a team to be so well organized that knowledgeable 
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student machinists on the team will have time to teach many students how to properly operate the 
machines. While it is not necessary for the entire team to be well trained, even the most basic 
understanding of machine tools will allow the team to design their parts in a way that is easily 
manufacturable, making the cost of the car less and allowing the team to operate on a tighter 
timeline. When designing a part for an SAE vehicle, it is necessary for the machines to be readily 
accessible and in proximity to the club’s regular shop. Both MIT and RPI have access to machine 
tools in the same room their car is manufactured in. While RPI does not have a mentor to teach 
incoming members, there are usually enough students involved with previous training to teach other 
students and still manufacture the parts necessary for the car. 
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CONCLUSIONS & RECOMMENDATIONS 
This IQP made efforts toward understanding and quantifying the aspects of professional 
societies and clubs that lead to successful and meaningful groups on college campuses. The WPI 
chapter of the Society of Automotive Engineers was the professional organization that was the 
focus for improvement. The resulting strategies for amending the leadership, work environment and 
effectiveness of the club would be generalized and able to be applied to any college club. 
           Interviews were the main source of information relating to the current state of affairs of 
WPI’s SAE chapter. Current or past members of the chapter noted that the club could have 
benefited from better organization in leadership and how the club operated as well as less of a divide 
between the MQP and the rest of the club. In order to find solutions for this problem, other SAE 
chapters from RPI and MIT were interviewed. This allowed comparisons between the structure, 
organization, and operations of the clubs. 
The strongest points from each school were chosen to be added to the set of guidelines. 
WPI students benefited from the ability to gain course credit and senior capstone credit with the 
MQPs. MIT had a well formatted leadership configuration that operated around two co-captains 
and another tier of leaders in charge of sub-systems of the car, allowing specialization and a more 
focused responsibility for each. The support from the Edgerton center was also a definitive positive 
in terms of having space to work in and knowledgeable mentors to help. RPI found success in 
differentiating between full time members and volunteers, each which have their own expectations.  
           The set of guidelines will initially be implemented at WPI. At the end of the next school year, 
the performance of the club under the new standards of operation can be evaluated. If the club 
members are happier, the projects are accomplished and goals for competition are achieved, among 
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other standards of success, the guidelines can be deemed appropriate. From there, they could 
theoretically be applied to any professional society chapter or club to help its current status.  
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APPENDIX A- INTERNAL INTERVIEW QUESTIONS 
 
Interview Questions for Previous Members/Advisors 
 What was your position in SAE and how long were you a part of it? 
 What made you want to join SAE? 
 Did the club go to competition when you were part of the association? 
o Did you attend/participate?  If so what did you notice that inspired members to work 
hard throughout the year to accomplish MQP and project goals in time for comp? 
o Was competition a large part of the motivation for members joining the club? 
o How many people went to each competition? 
 What were the positive aspects when you were involved with the club? (Officer-MQP-Member 
relations and communication, member education in design, fabrication, machining, assembly, 
and testing, advisor- club relations, sponsorships, how many competitions attended/how well 
team performed, number of involved non-mqp members. 
 What aspects negatively affected the club? 
 What actions were taken that either positively or negatively affected the club.  (implementation 
of new rules by officers, addition or loss of informational meetings, etc.) 
 From what you have noticed from our current team, do you have any observations or additional 
comparisons that could help us advance our team? 
 What caused you to make the decision to leave your position at SAE? 
 Were there club improvement items that you wished were addressed while you were a part of the 
club? 
 How did you go about the process of acquiring sponsors and retaining their support? 
 
42 | P a g e  
 
Alternate Questions for Previous Advisors: 
1. How long were you a part of SAE at WPI? 
2. Who took responsibility for the design and manufacturing of each vehicle? 
3. Were there any students involved with SAE that were not part of a capstone project? 
a. Why did they get involved? (individual interest?) 
b. what did they do? (design, manufacturing, business, etc.) 
4. Were there classes for credit that directly related to SAE? 
 . how did they affect the progress of the vehicles? 
5. What seemed to be the motivation to finish a project? Was it for credit, or did students put their 
own time and effort in because of their interests, or another reason? 
6. Were there any limiting factors to the progress of the vehicles, and if so what were they? 
7. Where did the projects acquire funding? Did the “club” reach out to sponsors, and if so who 
was responsible for this? 
8. Are there any other comments you would like to make about your experiences with SAE, both at 
WPI and elsewhere? 
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APPENDIX B- EXTERNAL INTERVIEW QUESTIONS 
 How long has your club been an SAE chapter? 
 How many officer positions do you have and what are they? 
 How are your officers chosen, and how often? 
o How is information carried over from year to year, especially when new officers are 
elected? 
 How many active members do you have? 
o How do students find out about the club and get involved? 
o How do students get involved without previous experience? 
 How do you organize club member responsibilities? 
o How are chapter and work meetings organized? 
 What are your current club projects? 
 How did you choose your current projects? 
 How often do you attend a competition? (typical design cycle?) 
 Is the club sponsored by outside companies? 
o How is this handled? (how are they acquired, who is responsible for maintaining 
contact?) 
 Do you hold club education sessions, or have a college course related to SAE? 
 Is there a capstone project involved with the club? If so, how? 
 Do you have a mentor, aside from an advisor? 
o In general, what are their responsibilities? 
o How did they get involved in the club? 
 What do members work on between projects? 
 How do members keep in contact with each other and stay up to date on projects? 
 What makes a successful club? 
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 Could the group benefit from an informative set of guidelines to run a professional club/society? 
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APPENDIX C- EXTERNAL INTERVIEW TRANSCRIPTIONS 
MIT Interview 
 
Q: How long has your club been a chapter? 
A: We started in 2001, and surprisingly two freshman started the team.  The first competition we went to 
was combustion and we placed 97th, so way low on the rankings.  We have competed in combustion for 
10-12 years and have done well, some top ten finishes and three years ago we decided to switch to 
electric.  Now we solely compete in electric. 
 
Q: How many officer positions do you have?  
A: We have a captain and co-captain and from there we have chassis lead, EE lead, and a New member 
coordinator.  From there stems all our subgroups (steering, frame, steering, etc.) with about ten in 
total.  The mechanical side reports to chassis lead, electrical side reports to EE lead and captain and co-
captain on top. 
 
Q: How do you guys handle the budgeting?  
A: We do have a finance team of two members, and I kind of lead it and delegate 
responsibilities.  Through finance the two main aspects are sponsorship and outreach.  Under the 
Edgerton Center we have a faculty administrative officer who handles our accounts, if we need to make 
a purchase we go through her.  She’s like an advisor, bookkeeper, and accountant.  We are in the process 
of buying batteries, so we get in contact with the company, let them know what we want, get the invoice, 
talk about sponsorship and get the price.  We then submit it to her and she takes care of the rest.   
 
Q: How do you decide officer positions, do you hold elections? 
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A: We elect them.  What we do is over the summer (we have fall elections) the captain and co-captain 
talk and nominate members or at least talk to members about considering running for a position based 
on work ethic.  We have elections in the fall and how they work is the whole team comes together and 
one position at a time will go up and explain why they want to hold each position.  They leave the room 
and we vote. 
 
Q: How do you move from year to year and train next year’s captain?  Paperwork and responsibilities. 
A: I would say that’s something we’re still trying to work on. Always from year to year the transition, 
that’s where FSAE teams fall. I am currently a sophomore, so I plan on being captain next year. I am 
also working on getting a document of some sort so when the next captain comes up it’s like this is what 
you need to do. If you need to do sponsorship here’s what you need to do. A checklist, document. This 
year, a majority of my time has been running around trying to figure out how the team has done stuff in 
the past. If you can nail transition and passage of knowledge, you guys are golden. And that’s something 
we’re still working on.  
 
Q: How many active members do you have? 
A: We currently have 40-45 
 
Q: And how do they get involved? How do people find out about the club? 
A: Definitely word of mouth, and also we will present the team to classes. We have both MIT and a 
couple Harvard students. At the beginning of the semester we will attend a class and in the last five 
minutes, let’s say I know a professor I will reach out to him ask if I can come in kind of present the team 
to the class like Mech and EE classes. Also MIT for orientation week for campus preview weekend they 
have events where clubs all the clubs can kind of come together and show their stuff. We’ll bring the car, 
have members there, answer questions and we’ll get a lot of emails from people who are interested. Then 
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eventually we’ll have an open house toward the beginning of the semester. People come in, they can talk 
more intimately with the members and see the shop. It gets people excited.    
 
Q: How do you train new people who are interested but have never held a drill before? 
A: A big thing is our new member coordinator. We have a new member coordinator, a seminar (which 
I’ll talk about), a Saturday tutorial, and the shop managers. So let’s say someone comes into the team and 
they don't know how to use the machines, we would probably direct them to the shop managers. There 
are team members around too, if someone comes up to me I’ll show them, but let’s say they need more 
time learning how to use a mill, then the shop managers are always here and it’s their role. Two other 
things we started this year are seminars and Saturday tutorials. Our main shop days are Saturdays, we 
come in everyone’s here all of Saturday. Half of the shop managers are here Saturdays. One of the shop 
managers is only here weekdays 9-5, another one is actually an MIT alum who was part of the Electrical 
vehicle team, two years older than us just graduated, and he will be here weekends. We have another 
shop instructor who only comes in on weekends he is an FSAE alum from our team. They are just 
graduated master’s students who work locally but will come in. Saturday tutorials, we'll start out Saturday 
shop days with these. The vision behind these is equipping our members with the tools to build a 
racecar. So Solidworks, many of our new members come in not knowing what Solidworks is, what a bill 
of materials is, not knowing kind of just anything that falls in there, we’ll do a quick tutorial, so FEA, 
reference geometry, Solidworks 101, this is a bill of materials, this is how you make it, we’ll do it here. 
Then the seminar we call it our racecar seminar, we got a class registered through MIT so its’ a small 3 
unit class. What it is, every week one sub team will present their part and their design to the whole team 
through this everyone on the team has a feel for what goes into making a racecar. One thing we noticed 
is you can ask someone on the cooling team how does the frame work, how does the engine work, and 
they have no idea because all they did was cooling. And as an FSAE team of course we want to build an 
awesome car, but our main goal is to educate students and prepare them for industry, equip them with 
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the tools and the knowledge. Through this we make sure everyone knows this is what it takes to build a 
race car, this is how you do it right. Through that we transfer knowledge and it prepares our members 
for competition, like if I have to present my part this is what I have to do.  
 
Q: You guys are only electric formula now right? You don’t have any side projects? 
A: Yes, No 
 
Q Do you keep old cars that you have? Or do you build a new car every year? How often do you build 
cars? 
A: So we started in 2001 we started with a one year build cycle, so car every year. Towards I think 2010 
we moved to a two year build cycle, so then put out a car every two years. We did that for like three cars. 
Then we switched to electric, which was about three years ago. The switch to electric took that electric 
car took 2-3 years to build, but now we just started work on our second electric car and we plan to have 
it built in a year. So ideally a year, but the team has done two year build cycle in the past.  
 
Q: Now you said you get a lot of sponsorship through the Edgerton center. Do you have outside 
companies that give you sponsorship? 
A: Yeah, we do 
 
Q: And you said the finance team reaches out to the sponsors? 
A: Yes 
 
Q: Do you have seniors doing capstone projects? Doing design work? Or is the heavy design work done 
by the club? Like a credit, a capstone project for them to graduate.  
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A: So not really. In the past, some seniors have written their thesis, like with parts of the car. For 
instance, a member on the team two years ago, his thesis was designing our battery pack for our first 
electric car. We had a team member in the past do a thesis on designing a pedal box or carbon fiber 
suspension system. So we don’t have anything set, but it’s voluntary. If they want to do something.  
 
Q: You said you have an advisor with the center. How did they get involved? Is it just a job position the 
school opened up for you guys or did you reach out to this person? 
A: No, it was definitely something that was set in place before the team by the school. For a little bit of 
background, Doc Edgerton was an MIT professor, like decades back. He passed away and donated a lot 
of money to set up the Edgerton center, and the Edgerton center is kind of in place to encourage a lot of 
hands on learning, like k-12 and at MIT. So they do a lot of outreach to local high schools, but they also 
promote hands on learning here and the biggest way they do that is supporting the 10 Edgerton Center 
teams. So like FSAE, solar car, robo cup, marine robotics, electrical vehicle team, like those? So there’s 
faculty in the Edgerton center solely to oversee what we’re doing, bookkeeping, shop managers, this 
shop is all Edgerton center.  
 
Q: So you guys said you did a 1 year build cycle, does that mean you’re always working on a formula car? 
A: Yeah. I mean aside from testing.  
 
(In response to WPI’s system) 
One thing I see in that is that if I wasn’t like one of [the project leads] and I had to be called to work on 
something, I probably wouldn’t gain interest. If I wasn’t directly involved. Like one thing that we try to 
do is each of the sub teams, each of the ten sub teams will be headed by a member of the team that was 
on the team last year. So it’s either someone who worked on their part...yeah I mean sometimes it 
doesn’t always work out, ten members is a lot to ask for. So sometime it’s new members but we try...We 
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break the car out into ten sub teams. These sub teams are either people who worked on the part last year 
or they’re returning members and kind of we know that they’re responsible and they came back because 
they’re here. What we do is, so we have like ten sub teams here, and then when the semester starts, 
there’s huge interest in the team. From advertising in class to you know...there’s a big difference from the 
beginning to the end of the year. But in the beginning let’s say there’s 50 new members, all interested like 
“oh racecar” all interested in joining the team. What we’ll do, each of the sub teams will introduce what 
they’re working on. Like “hi I’m the steering team, this is the sub system we’re building this year, we’re 
going to be building this this this, manufacturing this” all the sub teams will do that. From there, the fifty 
team can talk, first couple weeks of semester they’ll go around the shop see what the sub teams do and 
we’ll split them up. This will be split up among ten sub teams, and the good thing about that is, as 
captain or any of these officer positions, it is impossible to account for 50 people and go up to them. 
The main thing is, you get a lot from FSAE, but if you’re not interested in the team and if you’re not 
excited and you're not putting in time, you're not going to like it you’re going to leave, you’re not going 
to get anything out of it. These fifty people need attention and need to be integrated into the team. 
They’re just going to be another face in the crowd or they’re not going to do anything. So how we fix 
that is, these will be split up among ten sub teams and then they each have one person that they report 
to, so the sub team lead. They’re responsible. They’re returning members who we are confident in. It 
doesn’t work out that we always have ten members that know how to build all the systems, it doesn’t 
work out that way. But these are ten members that we are confident in and will take on the responsibility 
of team lead. The sub team leads will report to us and we check in with them and the sub team leads give 
attention to the new members, kind of walk them through the design, that way everyone is integrated.  
 
Q: The people that become chassis leader, even a sub team lead, do they know a lot coming in? Are they 
familiar with cars and engineering or do they have to figure it out their first year too? And then once they 
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know the whole chassis they'll know what to do their third year. Do they get trained on the spot or are 
they knowledgeable people coming into MIT or into the club? 
A: I mean it definitely varies. Our chassis lead for instance, he joined the team his freshman year, he’s a 
junior. He was always working on frame, worked a little bit on uprights, like last year helped manufacture 
the frame, fcs for it, he went through it. So he’s doing the frame again. Now there’s another guy on the 
frame team who’s our lead welder. He came into our team knowing cars, just knowing “oh yeah, this is 
what this is, this is what that is” so you know. Like half and half. 
 
Q: But the way you have it set up people generally figure it out if they know nothing they can come in 
and take lead after a year.  
A: Yeah, I mean it’s like the more time you put in, the more you’ll get out of it. You can learn to build 
the whole car if you have an infinite amount of time.  
 
 
RPI Interview 
Q: How long has your club been a chapter of SAE? 
A:  We’ve been a team since ‘94 for a Formula team and we have awards from ‘74 from us winning Baja 
like three years in a row. So we’ve been around a while. This year we’re trying to boost our presence on 
campus...considering [0:31 something about the kids being locked away in the shop] since we’re so far 
off campus and we’ve been...the  kids on campus saying we can build a better one than anyone else on 
campus so we’re going to hide away in a corner and be ourselves.  
We’ve kind of fallen out of favor the past few years 
 
Q: How many officer positions do you have? 
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A: Nine 
Q: What are they? 
A: There’s (1)team leader, (2)/(3)chassis/suspension/aero (CSA)-project manager and design leader, 
(4)/(5) engine drive train electrical (EDE)-project manager and design leader, we have a (6)business 
manager, (7)shop manager, (8)chief information officer, and (9)rules and safety.  
 
Q: How are they chosen? And how often are they elected? 
A: We elect people right before we go to competition.  
And it takes place after the last competition...last competition attended and it lasts the entire year.   
 
Q: How often do you go to competition? 
A: We try once a year. This year red car on the dyno we brought it to 2013 Michigan, we had a 
suspension failure. We put a bending moment in one of our front A arms and they were carbon fiber so 
that was done, everyone was like “oh no, we’re done” I hopped up, and because we brought our 2008 
suspension and I was ready to chop it up right there in our hotel, but we decided not to we decided to 
bring it again. So we brought the red one last year. We placed 71st but because we placed 2.5 hours in 
sound we missed skid pad and acceleration. 
And we had an engine failure in lap nine? Lap ten.  
Yeah lap nine we blew connecting rod 3 and went off the top ...of something? But we’re trying to get on 
a two year car...when you try to do it in a year you’re rushing it, and yeah you have that pressure in the 
real world like industry but then you don’t have time to build the skills and you end up not teaching 
enough people what they need to know, what they should know. You can have nine people build the 
whole car. We’ve had that before. The white car we have over there? Ten people built that. And they did 
that in two years, but now every one of them is in industry. We’ve had a problem keeping track of 
information so this year we’re all about documentation. When you design a car before it’s built you are to 
53 | P a g e  
 
write down an SAE spec paper, we are making everyone write one of those papers, maybe a page, for 
spec-ing what bolts you have…We had one kid write a paper just spec-ing bolts...we had a kid write a 
paper on that. Even the stupid things. We’re going to have people ask, “How did you do this?” later, and 
every four years you have a new team.  
We have one paper just on the design for the mount for the front upper suspension layout.  
 
Q: Do you guys just do formula? 
A: We have a hybrid team and formula...We don’t really talk that much to hybrid, I wish we did because 
for all intents and purposes our chassis could be the same forward of the engine. But we designed two 
separate cars and it’s a waste, we could have better collaboration on that.  
 
Q: Year to year when you get new officers coming in, how do you train the new officers for their 
positions and make sure they know what they’re doing? 
A: Have fun! Drop them in and see how they do. 
 
Q: Are people generally experienced? Because you said they get elected right before competition. 
A: They are elected positions so most of the time people are- 
-Selected to know what they are doing, they’ve been following the people, not formally but you’ve been 
hanging out with them, you’ve been working with them, working side by side with them, you’ve more or 
less gotten what you’re going to be doing.  
-You’ve seen what they’ve been doing so you know what you’re getting yourself into.  
-This year we have a 100% turnover 
-There are no returning people in position 
-The only leader this year from last year that is still around was last year’s chassis designer and he’s 
graduating this semester. Other than that they either graduated or are on co ops. 
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-They are not coming back because they’ve been burnt out. They went hard freshman year  
 
Q: How many active members do you have? 
A: Around 40.  We have a number on our list. We have an actual full members list and volunteer 
members. Full members are people who can actually devote time to the team and we expect them to 
show up. If I hand them a project I expect it to be done timely. 
-And if something terrible happens we expect to be able to call them and get them here to help out.  
-Any random person on campus we have no issue if they show up and say “Hey, I want to learn how to 
do this”. 
 
Q: How do people find out about the club? 
A: Word of mouth, we bring the car around campus for school events, we go to football games, we bring 
it to alumni weekend… 
-We brought it to one of the hockey games last year.    
-We also have our 2009 car in a museum. 
-And we have one of our cars on the wall in the engineering building 
 
Q: You guys have a lot of cars. Like you said you do one a year. And you keep them? 
A: Alumni donate money and we gift them a car  
-We receive a sizeable donation and our car disappears… 
 
Q: How do you train new members? Like people come in and want to be a full time thing but they’ve 
never really held a drill before.  
A: We now have to try to require a safety quiz, you need to get a 100% on that or you can’t use any of 
the shop tools. Other than that I know everyone’s faces, I might say “I’ve never seen you in here before 
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have you taken the safety quiz?” If they say no I set them up with the safety quiz almost immediately. I 
sit them there for about a half hour, if they don’t get it by themselves, if they get 95% I’ll help them with 
the one last question, if it’s something like “Who’s this in the engineering department”.  But I just tell 
them if you have any questions let me know, I’m here to help.  
 
Q: Do you guys have time to walk people through and show them how to design stuff? So you have 
enough knowledgeable people that you can train people who are not knowledgeable? 
A: Yes, I’m an industrial and management engineer, so it’s like so much more valuable if you can get 
other people do work for you and you train other people so you can have other people you can trust. 
Like I have a list of people I could give them a project and it would get done correctly the first time. 
Walk them through and it’s worth taking the time.  
 
Q: How do you organize work meetings? So if like Saturday everyone shows up and you tell people you 
work on this you work on this 
A: Usually Monday through Friday is design, we have our own office in the engineering building and we 
say if you have any questions email us and tell us to be somewhere or I’m going to be in the student 
union from this time to this time we send out emails to a list. Saturday is primarily a building day, also 
Friday evening. Sometimes Wednesday if we’re lucky. Sunday earlier in the semester is usually a testing 
day. Testing is the most important thing you guys will do, like when you have a car beat the crap out of 
it. It’s better to break it on your time than at competition.  
 
Q: How do you pick your projects? Do you guys just have Hybrid and Formula? Do you just stick to 
that? 
A: Yeah, I went earlier this year to Hybrid and I tried to see how they were doing, see if they needed any 
help. We can help them they can help us. We ran into a problem where a safety officer came in and saw 
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we had been welding in here the past twenty years and we don’t have a welding hood. So we stopped all 
welding for the beginning of the year and that’s the most important time. We arranged something if we 
got our chassis tubes in time we could have welded in Hybrid’s shop and we gave them chassis 
information, because they don’t keep any records on how to build a chassis, so we gave them all our 
books on chassis stuff. So we kind of barter with them back and forth. And keep it simple. When was 
the last time you guys went to competition? 
Adrian: We were going to go in 2013 but our engine blew up. So 2011. And we are going to go this year.  
-Keep it simple. KISS. Keep it simple stupid. We got away from that in September. Our idea was 
basically to copy the red car and get it done quickly so next year we can...I’ll tell you about what we’re 
doing later. 
 
Q: How do you get sponsorships? Do you have outside companies that sponsor you or does the school 
give you money and a shop? 
A: We are receiving almost no money from the school this year, it’s all our job to get...we almost received 
no monetary donations. If you have a project, you design it you build it you write the paper, it’s your 
problem to get the money for it.  
-We basically go around and tell everyone you have an operating budget of zero. Make it work 
-We have dampers that need to be rebuilt, that’s 650 dollars each. We tell the kid find a rebuild kit or 
find someone that will give us money for them, figure something out. We can rebuild them for 250 if we 
do it in house. It’s 650 total if we send it out to someone else 
 
Q: Do you guys get a lot of corporate donations or is it little things here and there? 
A: Little things here and there, donations in kind,  
-Parents donate maybe $1500 a year. The school in the past has given us about $10,000 and then the 
office of the president matched that.  School of Engineering gave $450, office of the president matched 
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it, the main department, which is mechanical, aeronautical and nuclear gave us ten grand. This year the 
main department is not giving us money. 
-It changes all the time, we get a lot of little donations. We had an issue in the last year, we’ll get to that. 
 
Q: Do you have educational sessions where you sit down and teach people like, this is an engine, this is 
how you tune the engine, this is the suspension, this is good design… 
A: We had an engine seminar, which was basically we take our broken engines which are never going to 
work and we put them together and we show them this is how you put an engine together. Aside from 
that, we’ll show up and show you how to grind mounts, how suspension works, we do have a chassis 
suspension aero  meeting every week, where I have a list of 150 projects and I say “Who wants a 
project?” If no one raises their hands, and I see someone who wants to raise their hand, I can see it in 
their eyes, I say “You, you’re going to do this, this is your job now.” and they say “Ok”. Because we go 
to engineering school, we’re all introverted. 
 
Q: Do you have classes for credit? Like related to Formula in any way? 
A:  Absolutely not. In the past we’ve had cooperation with the capstone classes, but recently that hasn’t 
happened. 
 
Q: And you said you have individual projects, so seniors can do a capstone project on the car, but the car 
is not their capstone project.  
A: Yes, we had an aero project two years ago. They got an A but the aero package weighed 24 pounds 
and gave them 14 pounds of lift. Not downforce, lift. So their package wasn’t working. We also had a 
project we were going to do this past semester. We wanted to switch to a Yamaha Phazer. We were 
going to chop the CVT off and make our own ECVT. Everyone who was going to work on that went 
on co-op. 
58 | P a g e  
 
 
Q: Do you have a mentor? Aside from an advisor? Someone that is here to show you what to do? 
A: No, it’s all passed down information.  
Q: I guess you guys don’t have much of a budget to handle.  
A: No, we have about $3500 in our budget right now. 
Q: But it’s all student run, student control… 
A: Yeah, we have an advisor to say, “We have an issue with this…” or “We need this…” or “How do we 
go about doing this for the school…” 
Q: And they were just assigned by the school for the club. 
A: We picked them after our advisor moved higher up in the school. 
 
Q: You guys are always working on a Formula car? Or do you have side projects here and there? 
A: We might do our cars here, someone’s got their Jetta here. 
 
 
Q: How do you guys stay in contact with each other and stay up to date on projects? 
A: Emails. We have meetings for chassis, suspension, aero, electrical and engine drivetrain each week, 
though overall the projects, they’re what needs to be done by next weekend, what should have been 
done already. 
-We have the chassis suspension aero meeting then there’s a separate aero meeting and there’s a separate 
electrical meeting because the engine people are not that knowledgeable on electrical stuff. As much as 
they should be, excuse me, sorry.   
-There’s a bit of a rivalry between the two sub teams.  
-So electrical has been pawned off on a group of freshmen, like two people have built a car before. And 
then aero is most of the time...Aero will not make your car move. Aero, don’t worry about it until later. 
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We anticipate an aero load, so we build it into our suspension, geometry, our anticipated loads, but if it 
doesn’t go on the car our car will still work. So if aero doesn't happen we’re not going to cry about it.  
 
Q: Do you think you could benefit from a set of guidelines? To show the officers “This is your job from 
year to year” 
A: We have been. We have a set of bylaws, basically “This is your responsibility”. The first meeting 
people elected their position and we go over what do you not like about your position, who do you want 
to trade off that responsibility with and you’ll get something in return. But you have a list of...we’ll print 
it out for you...but basically this is your job, this is someone else’s job, and if you want to do part of their 
job, you better talk to them first.   
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APPENDIX D- SURVEY QUESTIONS 
 
Question 1: Are you active in any clubs on campus? 
(Extracurricular, Professional Societies, Sports, etc.) 
 Yes 
 No 
 I’m interested in joining a club 
*If “No” is chosen, person will be brought to questions 2-3, if “Yes” or “I’m interested in joining a 
club” is selected, the person will be brought to questions 4-6. 
 
Question 2: Why have you not gotten involved in on campus clubs/organizations? 
 Lack of time 
 Lack of interest in clubs 
 Poor leadership in interesting clubs 
 Incompatible meeting times 
 Other 
Question 3: What would cause you to get involved with on campus clubs/organizations? 
 Improved leadership 
 Availability of leadership position 
 Organizations within major 
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 Availability for networking 
 Friends within the organization 
 Extra time to devote to fun activities 
 Availability to compete(sports) 
 Availability to compete(science and tech) 
 Other 
Question 4: What caused you to join these clubs or organizations? 
 Interest in subject 
 Friends joining or already in club 
 Interest in new area 
 Related to major 
 Previously involved before coming to WPI 
 Networking 
 Utilizing campus resources (example: workspaces/shops) 
 Leadership opportunities 
 Other 
Question 5: If there are clubs you have joined and left, or considered joining, what are the reasons 
you aren't currently part of that organization? 
 Lack of time 
 Disinterest in subject 
 Poor Leadership 
 It is intimidating to get involved 
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 Perceived lack of knowledge in area 
 Other 
Question 6: Could your club benefit from a more structured officer board? 
(Also includes officer board transitions (If yes to either, please specify which club/organization in 
the "other" box) 
 Yes 
 No 
 Other  
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APPENDIX E- SURVEY RESPONSES 
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